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(54) DISPLAY DEVICE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To stably and accurately supply 
desired current to a light emitting element of each pixel and to 
suppress the current leak independently of characteristic dispersion 
of an active element inside the pixel exists. 
SOLUTION: Each pixel consists of a receiving transistor TFT3 
which takes in a signal current Iw from a data line data when a 
scanning line scanA is selected, a converting transistor TFT1 which 
temporarily converts the current level of the taken in signal current 
Iw to a voltage level and holds it, and a driving transistor TFT2 
which provides a flow of driving current having a current level 
corresponding to the held voltage level to a light emitting element 
OLED. The TFT1 provides a flow of the current Iw taken in by the 
TFT3 to its own channel to generate a converted voltage level at its 
own gate and a capacitor C holds the voltage level generated at the 
gate of the TFT1. The TFT2 makes a driving current having a 
current level corresponding to the voltage level held in the capacitor 
C flow through the element OLED. Note that the threshold voltage 
of the TFT2 is set so that the voltage dose not become lower than 
the threshold voltage of the TFT1 to suppress leak current. 
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LEDiziMn'zmmmm i d r v«. iEflHc«^««i i 

[0 0 14] MfflTFTliDVthlt 
KfHj/flTFT2(E>V t h 2«S*Wl:i-T*5^ P) 

^-7W^C0«^«ffi7it^jp$tXS<»:. TFTIS^T 
FT2*t;#«®«SgtC^:^«-rT*-5. II 

c « is m -c / 1 5 ^ - * <e> « e> -3 £ ft t* <d m m \z «fc 

0, Vthl<kDtiVth2*«fi<aoTLS^:i:A« 
^(DSStCfi. B«ifflTFT2l:-y-^Xky>3JI' 
KI^;W©U-**8K*»»[n*». OLEDte«&S83fc£ 

ii^ttw^n*. *&wvu<®\z, mm 

fflT F T 2 OTPSmJE V t h 2 # BBS! I*) "TttlfcT 
TFT 1C0KSBEV t h 1 cfc D{£< fcZtZ^miZBlZls 
TFT2©y-ML2£TFT10 

^©yp-bX/^^^-^^lfjLTfe. Vth2*iVt 
h l«fc0 fc^&lcT*. CiniCJcO. 

[0 0 15] 

[52"^»^asw^sg] ®i\t*memz£z>Mm®&<Dm 

x^tfti. mmELm^frzuz&ytm^zmn 
zmmmmzmm-r ^inffl h 5 >^x^t f t 2 <r> 

^1 W^ttiSs c an AOSi|1JPlC«toTiamiiIKt 
x-*8td a t a££fcjafcL<tej&ltf-r£K&fflh7 
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1/2 (Vg s -V t h 1) 2 •• (3) 

• v-xra«ffi*t (3) ^eovg s k— grr-s^T. T 
f t 2 tmiam®-cmft?z> t&jg-rntf . «T©5!ea« 



/L2/2 (Vg s - V t h 2) 



( 



Wox l=Cox 2T*0, 4$(wX**^e.$ft^(B 

10 0. vthi=vth2t#Ae.n5, -r*^ rot 
€? (3) stRtf (4) sc^e.^aic«ToiC^«^n 
5. 

/(Wl/Ll) ••• (6) 

>^X^TFT3, S2fflSSSs c a nBQMfPKJ: 
oTS^Tii^ratf'lrTFT 1 <Z>y— h • Fl'1'>€:fi 
^t5X'f5'ffflh7>i ? Xi'TFT4, T F T 1 (Dtf 

®^1C, iS:^ifOLED*^fi|5. 01TTF 
20 T3IJNMOS, ^-ffllff)h7>yX^liPMOSTl 

T&S&Ste/ci:^. JgfiCte. ^cD-^OSS^*TFT 

m izmt&ztiT^zw, vd dici®e,Tffi.itw-^m 

[0 0 16] S^WIC, *ftlJliCft>0>£aM%£Bft. ^ 
gffil scan A&tf s c a n B SMS^iSiR-T-SigaSigiiffi 

SKI w*MHItr-^Sd a t a K 

i®C S^tS^-fUmWim'&tL. s c a n 

A, scan BS^r-i'gd a t a WXlgBlcES 

ftmmmti'-c. wnzTjUstz^mmmz. 

fe&f&s c a n At>m&.t<ntzm)£m ; T—*&d a t a 

««e i wvmmwoi'Z—Bnfeis'ouz&misTRft 

y^^TFT3A^ft5. iffl?B£&g&te. Y- K V — 

Xi-TFTli, ^©y-hlC^LfeSSCi*^Ay 
£&ffl}i?EtK7>:xA*TFT ltt. SASBIt 

^iffl»lh7>v'X^TFTl©HW><!:y-hi 
50 OfSSIfCjfASnfcA-f •y^ffl?SII«h5>>?X^TFT4 
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(8) 



> «t y- h s^saw \z mm u t v -x £**p t-r 

l/^ST FT 1 ®y- Hc£-tf LS6-5. X. X-fy?- 
1 »y- h&tf CtltCl&^Lfc^fiCSTFT 1 OYV 

coo 1 7] stc. HiiiaiE!Sja5«. y-K pkx /<? 

V-XKtf^r*^£ffi?*fc&»fflif&h7>:xX*T 
F T 2 £^A/Tl^£>. &Iftffli$|g|h7>->*X*TFT2 
tt» ®*C|-ffi#£ftfc«l£l^;l'£y- M:§ltAtl 

frbTseftjii^oLEDCijft-r. a:tsifflsiMH7>vx 

J'TFT l<Dy-htgBW)ffl»Jih7>^X^TFT2 

©y- h t i^snr* k> ^-mm&m 

*TFT2teffifnM*rr?ls!)feu ^©y-HcepJjDSti » 
fOLED \Zffi.T. 

[0018] *%twe>&mmmiiVT. mmmmmh? 
mm mm b ? > *? x s> t f t i © earn/EE «t o <g < & e> «t 

HfiMcKJgSnT^-S. UtttfJlCte. TFT2I1, -?•© 
y-hSAiTFT 1 ©y-hS<fcO®<^e.fj:V»«lw» 

^stiri^s. fc-swa. TFT2H, -e-©y— m&» 

M*tB*rtT»lfi:-r*T F T 1 coy- h*g&|g«fc o»< 

3 IClS^LTfc&tA. abSl^te, TFT 2 5/? 
tt. ^©^*;Mc&A£n£^M^i6&£PS:LT, 
HUffijPHJfcrt-r****-* T F T 1 ©Hf|ffi«fc 0 <£ <ft 
e>fcUfll|;:I8:JgLTfc<fc^. TFTltTFT2 

fcM»)Kh7>> > X^C0y- V\Zf)v h*y\"<)V<Dm 
nmiZtfWMZ tl3£, T F T 1 RtfT F T 2 ttpj;frH; 

fCfc^&T^^PirX/l^-^Wtf^^&D. 
T F T 1 ©HmiEJ; 0 T F T 2 <Dmnmt>m< &s*§-& 

•Tfet^Xl/y>3^F l^VOftmKftWIM! T F 
T 2 lCfltft£&. OL EDtiflK&ttbiiiffi©^ K^X 
h<gT^an-5. ^-dtf, #3£9!Tte. T F T 2 <Df— 
hft£TFTl©y-hft«tD ! bft<LT^-5. CiniZ 
«t0. 8ll&h5>vX?©7D^X/^*-*7!><tij*rt 
?»L-tt), TFT2©B8«ffi#TFT l©gS«l£«fc 

[0 0 19] 0 2«, »Kh7>>?X^00y-hgLi 
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JniKlflH^V t h^±#T-5. -J*. y-hftLd<Jt«Ef$ 
^^^C«liWm«BT«y-hfiLlCKI*oe»TV t httfc 
£©4#8i£*iJfflLT. ^^TteTFT 
2©y-hMTFT l(Oy-hfi«fc0t)fi<LTVi 

TFTKOy-H)lt7/im©|^ TF 
T2©y-hI*10/im8Sl:t5. TFTltoy- 
hlW«^**JU&JMH«Afc:«'r*--3fr. TFT 2© 

5'—h&t>mMf&mB\zmTzmzvT*>&i,\ cmc 

J:0. TFT21'*5tt-5M^+^JU^*«l$d-r-5Jl<h 
a*T€T *><!:,>: fete. yD-feX/15^-^W^lftlw«fc^B8 
«H<B;^*«l©lBlte-e*^. El-kCJ:9. TFT2CI 
tlZ>V7X Vyi/n )V H 1"<)1<D 'J — £ miiif £#D3iiJ LT 
OLEDOWSSftfcffil*.. n> h5X h^SfC^-^-Blffi 

[0 0 2 0] 0 311 01 tC^L^amiHlSSWKfffi^ja 
fcSijtWiCSLTiA*. fib. 0^*^BlcT^rc86, 
OLEDtTFT2ffl*^l/TM. OLEDIl S. 

mmmi 0. wssel/ii ix.zfmwmmi 2&m\zm 

*afct>OT»-5. HS*«® 1 0teH&«K#l$iLT*5.0 
OLED«7/-Ki:bT«8fte-r'5. imil2»l 
^F B 1T#i!}g*££ttT*5 0. OLEDfflAV-KtLT 

iz&mmmz nr^z. w«8el@i i\zmz.iimiiffi 
n t;-y aEn&Amm) £L,Tmm-rz>E.&nM 

1 0<D±\ZiE1l%immt:V-CD 1 amy n e«:^»U, 
^r<D±\zm^-mmmiiVXA 1 q3SrlK»b, HIC-?-© 

1 2 SrfiKK-T^. ffi. Alq3lt 8-hydroxy 
qulnollne alumin um£55LT(^ 
dO«fcp^:«l««ijS*Wr^OLED«— fiajtci©^? 
*^-5fll/j££;rr-50LEDCD7y— H/AV — 
H^ICWH^(6]©«1E (10VSS) Sr^JDp-TSt, «^ 

?&mmfr<biZiA2ntzn?<i:K>&f$.t<nK:mm?iz& 

[0 0 2 1]— TFT2IW7XW^&4HS1 

fcy-h^i3t, c©y-h«fej*iK3*^UTy- 

^5. TFT 2HOL EDIw0M&3n$«8i£O5jif8<i:fc5 
V-XS. ^V^ChStXHl^-f >D*<iA.T^*. 
^■V^;i/Ch«T«y-K«ffi2 00ftt±tC&fl-r-5. C 
CD* h Ay- hffiifiODT F T 2 \tMm&$kl& 5 »C«t D» 
S3ftT*5D. -?-C0±lC«y— Xtl6R^Kl/'l' >M 
m7AW&L2nT^2>. Zftt><D±\Z\*me>®ffl&&l& 
9^^-bTtiJ^bfcOLEDA^KSnT^S. i^C*3. 
m 3 CO0i|TfiT F T 2 <0 H W-f >l-0 L E DCOT /— H 
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*&m.TZ>%,. TFT2tLTPft^»Ih7>y 

X^SrfflUTt^S. 
[0 0 2 2] TFT2©y-hILttTFTl 
(0^-tf-f) oy- hg<fcDt>ft<&-5#SI::&5£2nT 
TFT2tf>y-h*frgiffit3 05Jf^d£ 

T F T 1 »y- M6SI©^*J; 0 < LTfc<fc 

±g<ttZ>m±fr?Z. Ji&lCioTte, TFT2W5 1 

+ *)\, c hi: £ mm w »c a a l t ra« je * us u 

TfcJ:^. Pft^CTFTaoi^paiESJ; 

[0 0 2 3] iMc. 04£#H8UT. 0 1 iC^LfcHifc 

1435 1 ©^SE$ s c a n A . ^2 (Dfe&1fil scanBS 
MRVtWiiiTZ. 04©0m4. s c anA£igl"< 
Jk s c a n B£iaSU""UI/<i:L-0>&. l^jfeS£«l**a*? 
Snfc^lTr-i'Sda t a KffifflSC S Sr&iBtr* 
d<h(CJ:0. TFT 1 lC«Ij£ti?l8Kj£i;fcf§^mfiSl w 

#ts&n£. ®ssiigcsfiwjsif$aicjsi;x$i]p$n-5wi 

^«S(flllT*-5. ufflif, TFTloy-H - H U-f 
(5) jtMSSStU TFTl»4tt»««T?l!»fp-r*. fit 

oi, twy-h • y-xRincte (3) 5£T#.*.<=>ft& 

MVg s #£"3*5. i^lc. scan A, s c a n B £ 
imiRWm£-?2>. mis<\$* Sfs c anB*fiK 
MLTTFT4*o f f Ctt|-«fcoTV 
g s ^aciC«fc-pT«^f^n-5. JfctCs c a n A£i£i 
l/^JHCLTo f f Vtmiz?Z>Z£\ZJ: 0. B^lHlKi 
T-^da t a£*<S§t«t;:i&»f£*X5<£T?. ^0>& 
ti^ 1 — ^^d a t a & ftVTW\cDmm^(Dm$&Z>- : &fj 

l>. TFT2UTFT 1 k.¥— 

nXl^-SOT. TFT 2#&&<fi*rc»)f£LTI^ntf, 

tft 2 srssns^ffita (4) sr?-^*. £ft, z.twt 

^C^^OLEDtceitnSKWj«SiJ I d r v<fc&*. TF 
T2 SrfiafiJ®^TS()^5-HrSIC«. OLEDTCDmiEP* 
T*#«L.Tfe/j:*5 (5) ^E£irr5«bo. 
iHS<4£ V d d IC-fj-Anfcf &<^. 
[0 0 2 4] 0 511 01<£>iIi?i?|H]8S*VHJ>;/^Xl# 

5fr. h/WX (VSP) 

^SE^KldlsIgSA 2 1 , ££*KflMaBB2 3UVSP 
£§tffc't£. ^J|[^D-yi7 (VCKA, VCKB) XZM 
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WLT-e-n-enm 1 W^SEiKs canAl~scanA 
N. Sg 2 ©jfegifcil s canBl~sc anBN^IM 
iRf*. S^-^iSd a t aiZttmVTmttiMC S&r 

i£\zfoVTmnmmzmt}?z>. mm&mzmvi$titz 
fe&®±<Dmm\zstin. M^m&xmmm^^iim 
t>n*. &m%\z j tomffiU'<)i\z&V'iz i &m-cmt& 
io mm-rz. fcfc'u vckaii vckbc^l, mm 

138 2 4l£«fcoTtrrrtMC>!M3ftT^£. ^tltc<fc 
D. 04 lC^Lfc«fc-5 IC, s c a n B#s c a n AlZft 
$.-oXimtR£tt.Z>. 
[0 0 2 5] 

[£9Kd*mi] *&wv>wm®&, &z^t<Dmmm\z^ 

k>. &wm%mm\zffim<DW&-c&x2ii:z>z.£-t><-?& 
tt-r^ct7jt"i^T»s. tfic. ffiWfflTFT^isamffi 

£^&ffl T F T <0Eg«JE«fc 0 OS < tt £ ft HflUcRjfeT £ 

^^rotft^^Wlx*. CtlfCfcO. tSELr-f?. 
yw-f^ t*«SSKi!l^©^^^eon > h 5X h Sr&g 
b T HK £ ?I5 * * Z. t ** W fig K 34 * . 

[KMwfam^iKBj] 

30 [El] ^B^ir^^^^g^^fig-rssi^lHigS©* 

[02] mmhy>^7,^<Dy-bmiimmi£ii<Dm% 
ZTii-rifyye&z. 

[03] *5€Bjjc^^,^g®oeifiKcajs:^-r»f®0-c 

[04] 01 \z5kistz$£M&m\z*5V2>&mnv>&Mm 

[05] wio>'&MMm\z&z>mm\3\te*:mmisrz$i*i 
&w v>mf&m z 7Ti-r -? □ y z 0 t? * ^ . 

^ [0 6] Sf3fE©amielKro^I4^-riHlK0T?**. 

[El 7] ^W^^lB©«lfifc0)|*^-ryD.y^0T* 

5. 

OLED- • -5S)fc^^. TFT1 • • -^^fflgSKH 

7>-^x^. tft2 • • • mmmm&h7>v*tr. 

TFT3 • • -B!MiMh7>yX^. T FT 4 • • 

• Xf >>^ffljfKh7>>?X^. C- • -«^fi. C 
S • • • MMM. s c a n A • • • ^3lE8l. s c a n B 

• • • it^EiBiL data - • • =r—9U. 2 1 • • - t 

so ^mmm^. 2 2 • • • ^-^isKifjiHiga. 2 3 • • 
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scanA2 - 
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scanAN - 



data 
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- scanBI 



- scanB2 
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[m7] 



2Kg 
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data 



scanl 



soan2 
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